The rivers that drain active, collisional margins deliver ~35% of particulate organic carbon (POC) to the world ocean, and are a key component of the global organic carbon flux.
Introduction
The global export of organic carbon (OC) is linked to the total flux of terrestrial sediment to the oceans. Of that flux, small mountainous islands of the Pacific Rim may contribute up to 40% of the suspended sediment (Farnsworth and Milliman, 2003) and 35% of the particulate organic carbon (POC) input (Lyons et al. 2002) . New Zealand, for example, exports 209 Mt y -1 or ~1% of the global suspended sediment flux to the ocean. The high discharge Waipaoa River alone contributes 15 Mt y -1 or ~0.1% of the global suspended sediment discharge (Hicks et al., 2000; Hicks and Shankar, 2003) .
Continental margins are characterised by high levels of organic carbon storage during present conditions as well as in the geologic past. An estimated 80-85% of carbon burial is currently occurring on continental margins, mainly off river-dominated coasts (Berner, 1982; Hedges and Keil, 1995) . The continental shelves off small mountainous islands are also important reservoirs of OC (Brackley, 2006) -they are dynamic regions, with rivers providing the major conduits for the transfer of terrestrial OC to marine sediments (McKee, 2003) .
In the Waipaoa River watershed, erosion from large areas of fluvial-mass movement "gully erosion" complexes generate more sediment during frequent, low magnitude storms than the sediment produced from shallow landsliding during large magnitude, low frequency rainfall events (Trustrum et al., 1999) . These factors combined with the Waipaoa River being subject to more frequent, less intense discharges, result in ambient ("normal annual flood") conditions dominating Waipaoa shelf sedimentation.
The Waipaoa River delivers approximately 15 Mt of sediment annually to the New Zealand continental margin, a process that has led to accumulation of a thick post-glacial deposit on the shelf and slope (Foster and Carter, 1997; Orpin, 2004) . Particulate organic carbon (POC) is a gravimetrically small but disproportionately important constituent of those deposits, in part because it serves as a potential tracer of terrestrial material and its modifications in the marine environment. In particular, the stable and radiogenic isotopes of organic carbon (δ 13 C and Δ 14 C) provide a tool for tracing terrigenous carbon to offshore regions (Leithold and Blair, 2001; Blair et al., 2003) .
A complementary method for tracing sources of organic matter in the environment is the use of biomarkers including carbohydrates, amino acids, lipids, and lignin (Hedges et al., 1986; Saliot et al., 1988; Canuel, 2001; Yunker et al., 1995; Yunker et al., 2005) . In particular, lipid biomarkers (e.g., sterols, n-alkanols, n-fatty acids, and n-alkanes) can convey important information about the terrigenous organic matter supply despite the fact that these compounds constitute a small fraction of the total organic matter. Molecular biomarker approaches for tracing terrigenous organic matter have been successfully applied to a large number of riverine, estuarine and coastal systems (see Canuel, 2001; Saliot et al., 2002; Yunker et al., 2005 and references therein).
This study addresses the question of how flood events in the river catchment affect the transfer and fate of terrestrial OC through the marine environment. Accordingly, we examine particulate organic matter in surficial samples from the Waipaoa flood plain and across a transect from the continental shelf and slope, using measurements of organic carbon (OC) content, elemental ratios (C/N), stable and radiogenic carbon isotopes (δ 13 C and Δ 14 C), OC to mineral surface area ratios (OC/SA), and a suite of biomarkers to examine source to sink transformations. We also investigate the OC in a preserved flood layer on the shelf, providing insight into the organic geochemical signature of large magnitude/low frequency terrestrial events in the offshore stratigraphy. Finally, to extend knowledge of OC dynamics offshore from small mountainous rivers in general, we compare our results to those from a similar setting, the Eel margin offshore from northern California. Our comparison reveals both important commonalities and intriguing but unanswered questions.
Regional setting
Located on the tectonically active, northern Hikurangi margin of New Zealand, the Waipaoa River drains an area of 2205 km 2 and discharges to Poverty Bay (Figure 1 ). Ten km wide and south-eastward facing, Poverty Bay opens onto the continental shelf, which gives way to the slope ~22-26 km from shore, in ~140-170 m water depth. The outer shelf is semi-partitioned by growing anticlinal structures represented by Lachlan and Ariel ridges. The adjacent slope is the morphologically complex Poverty re-entrant, a large indentation that probably originated as a giant landslide scar (Lewis et al. 1998 (Lewis et al. , 2004 .
Terrigenous sediment has been dispersed along and across the continental shelf since the mid-Holocene, with most trapped in shelf and upper slope basins. Sedimentation rates decrease from ~4-5 mm y -1 across the shelf to ~1 mm y -1 on the upper slope (S Kuehl 2003, pers. comm.) . Sediment has accumulated in two mid-slope basins -the Paritu trough (~900 km 2 ) and a lower slope basin (~12 km 2 ) (Orpin, 2004) .
Ocean circulation in Poverty Bay is not greatly influenced by tides and shelf currents, but is responsive to wind forcing, particularly when wind speeds exceed 4 m s -1 (Stephens et al. 2001 ). Circulation on the Poverty Bay shelf is dominated by the north-east flowing Wairarapa Coastal Current (WCC) (Carter and Gomez, this volume) , while circulation on the continental slope is dominated by the opposing East Cape Current (ECC) (Chiswell and Roemmich, 1998) . The regional bathymetry and Poverty Bay re-entrant may influence the ECC's passage along the Waipaoa margin (Carter and Gomez, this volume) and during storms, large waves cause significant mid-shelf mud resuspension and strong southerly winds reinforce the combined WCC/flood tide flow (Wood, 2007) .
As a result of the Waipaoa River's high suspended sediment yield, the shelf region adjacent to Poverty Bay is dominated by terrigenous mud. Most of the time, the Waipaoa River mud component is contained in a buoyant or hypopycnal plume, which moves around the south coast of the bay in an anticlockwise fashion, and out to the open shelf (Foster and Carter, 1997) . When the Waipaoa River suspended sediment concentration exceeds 40 g l -1
(estimated to occur about once every 40 years) river discharge frequently, or typically, becomes hyperpycnal (Hicks et al., 2004) .
Previous studies (Gomez et al., 1998 (Gomez et al., , 1999 ) established a detailed floodplain stratigraphy for the Waipaoa River at McPhail's bend over the last ~150 years. There, overbank deposition only occurs when discharge exceeds 1800 m 3 s -1 (i.e. 49 times the mean flow).
Thus the floodplain sediments present a record of high discharge events (Gomez et al., 1998) . Gomez et al. (2003) estimated that the flux of POC from the Waipaoa River to the Pacific Ocean was ~130 Kt C y -1 , with annual floodplain storage of 3.6 Kt C y -1 (~4%).
This suggests that the Waipaoa River is very efficient at transporting terrestrial OC from land to ocean, with only a small percentage being stored on the floodplain.
Materials and methods
A transect of six multi-cores was collected from across the Poverty Bay continental margin Results from bulk sediments can be strongly influenced by the highly variable particle size and presence of coarser plant fragments, and numerous studies have shown that most of the OC in soils and sediments is in fact associated with clay mineral particles, in amounts that are correlated to surface area. Studying this fraction allows one to trace the additions and losses of POC in sedimentary systems and obviates the need for complete particle and OC budgets (Keil et al., 1997) . In other river-dominated continental margin environments, including the Eel and adjacent margin, investigation of the clay fraction has also revealed patterns not obvious when studying bulk sediments (Leithold et al., 2005) . Thus for this study, the clay fraction (<4 μm) was isolated following the methods developed by Leithold et al. (2005) and used to track changes in the OC loading (ratio of OC to surface area (OC/SA)) of those particles.
A number of bulk sediment samples had visible quantities of particulate organic matter (e.g., roots and plant matter) incorporated with the sediment, so to separate the 'light'
fraction from the sediment of selected samples, a few grams of the sample was placed in a 10-ml conical glass centrifuge tube, ~8 ml of SPT (1.9 g ml -1 ) solution added, and the tube shaken vigorously to mix. It was then centrifuged at 3000 rpm for 30 minutes, so the light fraction floated to the top of the SPT solution, and the sediment remained at the bottom of the tube. The light fraction was poured onto a combusted glass fibre filter, and rinsed thoroughly with DI water while under vacuum, to remove the SPT. It was then washed off the filter into a glass beaker, and freeze-dried before being analysed for %OC and δ 13 C independently of the sediment (Leithold et al. 2005 ).
All samples were prepared and analysed for %OC, %N, δ 13 C and surface area (SA) at North Carolina State University (NCSU), following protocols and techniques developed by Leithold and Hope (1999) , Leithold and Blair (2001) , Blair et al. (2003) and Leithold et al. (2005) . Samples were analysed for OC and N contents using a Carlo Erba 1108 CHNS analyser and a Thermo Electron Flash EA 1112 elemental analyser, after removal of inorganic C by dissolution in 4M HCl. The relative precision was 2%. The CO 2 produced from oxidation of the OC was trapped cryogenically (Blair and Carter, 1992) and 13C/12C ratios were determined on a Finnigan MAT Delta E isotope ratio mass spectrometer, from which δ 13 C values were calculated; the absolute precision was 0.2‰. Subsamples of the overbank floodplain sediment and the bulk surface samples from the six shelf/slope cores were analysed for lipid biomarker compounds including plant sterols, long-chain alcohols, diatom sterols and long-chain fatty acids. Sediment samples were extracted with methylene chloride:methanol (2:1, v:v) Accelerated Solvent Extraction (Dionex ASE 200). The total lipid extracts were saponified as described in Canuel and Martens (1996) . The acid fractions (SAP-A) were methylated using BF 3 -CH 3 OH and purified using silica gel chromatography. The neutral fractions (SAP-N) were separated into neutral lipid compound classes using silica gel chromatography (Canuel and Martens, 1993) . The fraction containing the alkanols/sterols was collected and dried under nitrogen, BSTFA (bis(trimethylsilyl) trifluoroacetamide) and acetonitrile were added to each vial, and samples were heated in a heating block for 15 minutes. The fatty acids (as methyl esters) and alkanols/sterols (as TMS ethers) were analysed by gas chromatography following previously-published procedures (Canuel, 2001 and references therein). Peak identities of fatty acids and sterols were verified by combined gas chromatography-mass spectrometry (GC-MS) using a Hewlett-Packard 6890 GC with a mass selective detector operated in the electron impact (EI) mode.
Surface samples from the Poverty Bay shelf/slope cores U2303, U2305, U2306 and W697
were analysed for 14 C by accelerator mass spectrometry at the National Ocean Sciences AMS facility (NOSAMS), Massachusetts. 14 C contents are reported as the fraction of further corrections made for procedural blank contributions. The relative precisions for the fraction modern and 14 C ages were 12% and 2% respectively for the NBS-22 hydrocarbon standard (Blair et al., 2003) .
Data is available in Brackley (2006) and also on request from the first author.
Results

Floodplain-shelf-slope trends
The OC content in surficial bulk sediments and the < 4μm fractions, normalised either to sediment dry weight or surface area, decreases as one transits from the floodplain to the mid-shelf (~36 m) suggesting a loss of organic matter (Table 1 , Figure 2 ). δ 13 C values become more positive and the fraction modern (Fm) 14 C decreases. The isotopic compositions of the material lost were estimated using a mass balance approach (Blair et al., 2003; Blair et al., this volume) . The estimated δ 13 C value (-27.6 + 0.4‰,) and Fm (0.8) are nearly identical to the isotopic compositions found for the non-rock component of the riverine POC (δ 13 C = -27.3, Fm = 0.87; Blair et al., this volume) . This material has been attributed to a mixture of modern and aged plant-derived organic matter.
As one moves into deeper water, %OC increases in bulk sediments. Clay fraction OC contents increase, then slightly decrease. OC/SA ratios are highly variable but show what might be perceived as a slight increase as one moves offshore (Table 1, Figure 2D ). δ 13 C values become more positive with distance from the river mouth ( Figure 2B ) and Fm increases initially, then levels off ( Figure 2E ). Isotopic mass balance calculations suggest this material has a δ 13 C ~-20 to -23‰ and a Fm >1, thus it is likely derived from modern primary production on the shelf. In deeper water (>56 m) processes influencing OC content and composition are less certain. A portion of the increase in %OC may be attributed to the selective transport of fine sediments with higher organic contents. This is supported by the %OC data for the clay fraction. OC/SA ratios, which would normally be used to resolve grain size versus other biogeochemical effects, are sufficiently variable to be equivocal.
Even so, a change in OC composition is occurring in this region of the outer shelf and slope that is consistent with the addition and/or development of aged (Fm = 0.67 + 0.01) marine OC (-20.3 + 0.6‰).
Another offshore trend is the decrease in (C/N) a ratios for bulk and clay surface samples ( Figure 2C ). Bulk samples have the greater variation, ranging from 14.5 to 9.1, while clay fractions vary between 10.5 and 7.9. The trends are consistent with both the general replacement of terrestrial OC with marine OC, and the diagenetic alteration of material as it moves cross-shelf. Clay-rich components tend to have lower C/N ratios presumably reflecting the importance of microbial biofilms and their remnants (Hedges and Oades, 1997) .
Lipid biomarkers were employed to further study compositional changes in the sediment OC. The sterols, 24-methylcholest-5-en-3 β-ol (campesterol), 24-ethylcholesta-5,22-dien-3β-ol (stigmasterol) and 24-ethylcholest-5-en-3β-ol are the dominant sterols in higher plants though they do occur in some species of algae and phytoplankton (Volkman et al., 1998; Volkman, 1986) . The concentrations of these sterols were highest in the floodplain sediment as would be expected, having more than twice the concentration of any of the marine surface samples ( Figure 3A Inputs of organic matter from vascular plants can also be traced using long-chain, evennumbered n-alcohols in the range C 24 -C 36 and long-chain even-numbered n-fatty acids (FA) in the range C 24 -C 32 (Mudge and Norris, 1997). These compounds derive primarily from the epicuticular waxes of land plants (Kolattukudy, 1970) , although some microalgae have been found to synthesize long-chain n-fatty acids as well (Volkman et al., 1980 (Volkman et al., , 1999 . In general, the abundance of these two plant biomarkers track one another (r 2 =0.615), consistent with the fact that they both derive from terrestrial plant sources.
However, concentrations of long-chain fatty acids are several times higher ( Figures 3B and   3D ) suggesting either the long-chain fatty acids have sources in addition to epicuticular waxes, or have been subject to selective preservation.
Overall, the abundance of long-chain fatty acids and alkanols tracked plant sterols (r 2 =0.97 and 0.56, respectively). Like the plant sterol trends, concentrations of long chain alkanols and fatty acids are highest in the floodplain sediment, with lower concentrations on the shelf and slope. Concentrations of long-chain fatty acids and alkanols are higher on the outer shelf (56 and 113 m) than on the inner shelf (27 and 36 m). Long-chain fatty acids have similar concentrations on the slope to those found on the outer shelf. In contrast to long-chain fatty acids and plant sterols, long-chain alkanols are highest at W697 (1198 m) but decreased 7.5-fold at W699 (1428 m). Differences in the patterns between long-chain fatty acids and alkanols at W699 as well as differences in the overall concentrations lend further support for FA sources other than epicuticular waxes. Overall, concentrations of plant biomarkers decrease across the continental margin. However, the fact that these compounds persist to the mid-slope indicates that terrestrially sourced OC is transported and preserved at these distal sites ( Figure 3D ).
In addition to the plant biomarkers, we examined two sterols that are dominant in diatoms (24-methylcholest-5,22-dien-3β-ol and 24-methylcholest-5,24(28)-dien-3β-ol; henceforth referred to as diatom sterols) (Volkman, 1986; Volkman et al., 1998) . The distribution of these compounds is distinct from the vascular plant biomarkers ( Figure 3C In summary, three general observations are derived from the biomarker data. Terrestrial OC is transferred across the continental margin, with plant sterols, long chain alcohols and long chain fatty acids persisting across the shelf to the mid-slope, an observation consistent with δ 13 C and Δ 14 C measurements. Burial of both terrestrial and marine OC is greatest on the mid-shelf where sediment accumulation rates are greatest (Brackley, 2006) . Finally, the biomarkers suggest the introduction of terrestrial OC to the upper slope that may be from outside the Waipaoa Sedimentary System (WSS) as illustrated by the elevated amounts of long chain alcohols.
Record of sediment perturbations
The down-core characteristics of three multi-cores from the shelf and slope identify perturbations in sediment supply. Recognition of these layers in the cores allows us to address questions such as the relative contribution of river discharge events and deliverances of terrestrial OC to the marine environment ( Table 2 ).
The inner shelf core (U2303) contains a 10-cm-thick, light grey, clay-rich layer interstratified with dark grey silt and mud. Both the upper and lower contacts of this layer are sharp, without evidence of bioturbation. As much as 95% of the sediment in the layer is finer than 25 µm, compared to less than 16% in the sediments above and below. The layer fines upward in its basal half, and then coarsens upward ( Figure 5A ).
Bulk samples show increased %OC in the layer relative to the underlying and overlying sediments. The elevated OC concentration appears to be driven primarily by the >25 µm fraction, which is especially enriched in OC in the centre of the layer ( Figure 5B ). The clay fraction (<4 µm) shows little variation in %OC with depth. For all size fractions,  δ 13 C values of the layer are more negative than those of most samples above and below, with most depleted values in the centre of the layer. Again, the greatest variation is in the coarse silt fraction while the clay fraction shows little variation ( Figure 5C ). 
Discussion i) Terrestrial OC input and dispersal
It has been hypothesised that continental shelves are the sites of active exchange between terrestrial and marine OC associated with fine-grained sediments (Keil et al., 1997; Leithold and Hope, 1999; Aller and Blair, 2004) . Some major river/delta systems such as the Amazon can rapidly lose up to ~70% of their terrestrial OC which in some systems is accompanied by gradual replacement by marine OC (Aller et al., 1996; Keil et al., 1997) .
The same may not be true for small river systems on active margins because shelves are narrower and the time spent in surficial physically dynamic and biologically active sediments is less before burial or transport to deeper water (Blair et al., 2003 . On the Eel margin, as an example, little loss of terrestrial OC was detected out to the upper slope (Blair et al., 2003) .
A dual isotope ( 13 C, 14 C) isotope mass balance approach was used to resolve the different dominant sources of OC on the shelf and slope, and then evaluate their behaviours. The equations used were as follows:
where δ s , δ t , δ k , δ m represent the δ 13 C values of the sedimentary POC and the terrestrial (non-rock), kerogen (rock) and marine end-members, respectively. The terms f x and Δ x refer to the fraction and Δ 14 C of each component (Blair et al., 2003) . The equations are solved simultaneously to obtain the fractional contribution of the terrestrial, rock and marine components. Two major assumptions are invoked, there are only three dominant sources of OC and their respective isotopic compositions are constant over the appropriate time and spatial scales.
Aspects of these assumptions are violated in the Waipaoa system. As noted in Blair et al.
(this volume), the terrestrial (non-rock) component is itself a mixture of modern and aged
POC. This mixture is expected to be variable over time at its source and to be susceptible to selective diagenetic alteration. Thus changes in the terrestrial end-member may occur as one transits offshore from the river mouth and encounters sediments with different depositional histories. The marine end-member also appears to vary with distance from shore; inshore it has a modern source based on 14 C-measurements, and beyond ~56 m there appears to be an aged marine component. The results from the isotopic mass balance calculations thus will become more uncertain and subject to error with distance from the source.
For the first iteration estimates, end-member isotopic compositions used for the kerogen and terrestrial OC fractions were δ require an input of kerogen-free sediment to the system nearly equal to that of the sedimentary rock-derived source from the river and thus that too is difficult to justify as a mechanism. Alternatively, the low kerogen estimates could be an artefact of the isotope mass balance calculation.
To test the sensitivity of the calculations to end-member assignments, the terrestrial A complicating factor to the linear source to sink interpretation of the OC trends is the possibility that sediment follows a circuitous route within the system or material is being delivered into the system from sources outside. Carter and Gomez (this volume) illustrate that suspended sediment discharged by the Waipaoa River generally moves anticlockwise around Poverty Bay before emerging onto the continental shelf, from where it is moved along the inner-mid shelf to the northeast by the Wairarapa Coastal Current (reinforced by the flood tide and occasional direct wind stress). The seaward edge of the northeast plume is entrained by the East Cape Current, which facilitates transport towards the shelf edge.
The apparent introduction of aged marine OC and a potentially second source of terrestrial OC to the slope may reflect the aging of material as it circulates within the system or delivery of sediment from the East Cape Current as it passes over the slope (Wood, 2007) .
ii) Flood deposits and their role in preserving Terrestrial OC on the shelf
By using the age limit provided by 137 Cs at the base of core U2303, and assigning the flood layer to Cyclone Bola in 1988, it can be illustrated that the shelf sedimentation rate was markedly higher following Cyclone Bola than it was previously (Brackley, 2006 Further evidence for the identification of the flood layer is provided by its biogeochemical similarity to sediment also deposited on the floodplain during Cyclone Bola (Table 2) .
When comparing bulk samples from the Cyclone Bola layers on the floodplain and inner shelf (U2303), it is apparent that the marine sample has higher %OC and lower δ 13 C values, while in the clay fractions it is the floodplain sample that has the higher %OC and lower δ 13 C value. This probably reflects the greater input of coarse particulate OC to the bulk samples. If this is the case, it supports the value of using clay sized particles rather than bulk samples for determining the nature and history of the OC as it is transported through the sedimentary system (Blair et al., 2003) . Foster and Carter (1997) reported anecdotal observations that Cyclone Bola resulted in a fluid mud layer up to ~2 m deep being deposited onto the continental shelf, yet in core U2303 only 10 cm of the flood layer remains. Although a certain amount of compaction is assured, the fact that such a small proportion of the layer remains also potentially provides further evidence for the erosion and reworking of sediments through wave action, or remobilisation of the fluid mud off the shelf. The much finer layer (~1 cm) preserved on the mid-shelf (U2305) also suggests that the probable Cyclone Bola hyperpycnal flow may have dissipated as it moved offshore from the river mouth, or most bypassed the shelf into Poverty Bay re-entrant. Wright et al. (1986) suggested that hyperpycnal plumes might be more confined than hypopycnal plumes, which can expel sediment great distances within extensive surface plumes (see data in Carter and Gomez (this volume)).
The Waipaoa and Eel Rivers are similar in that they are both high discharge systems (annual sediment yields of 15 Mt y -1 and 10-30 Mt y -1 , respectively) that rapidly transport sediment and OC to the continental shelf and beyond. However, >80% of the sediment delivered to the shelf by the Eel River is associated with annual winter storms, and the rapid burial of flood layers on the mid-shelf via wave-supported sediment gravity flows (Traykovski et al., 2000) essentially preserves its riverine isotopic composition . Thus the terrestrially-sourced sediments and associated OC make a significant contribution to the total sediment and OC buried on the Eel shelf. By contrast, while flood deposits from the Waipaoa River have been identified on the Poverty shelf, the importance of more moderate flows (high frequency/low magnitude events, i.e. river discharge <1800 m 3 s -1 at McPhail's bend) to sediment and OC accumulation in the marine environment over long timeframes (months to years) is also apparent. As a result, sediment and associated OC on the Poverty Shelf appears to have longer residence times in the surface mixed layer of the seabed, and terrestrial OC is lost and replaced by marine OC. While events such as Cyclone Bola are infrequent, in light of increased storminess and precipitation under IPCC projections for global warming, the role of floods in the transfer and burial of terrestrial OC could become more important.
Conclusions
By investigating the biogeochemical characteristics of floodplain, shelf and slope sediments, it has been possible to track the changes in OC sources as sediment is transported to depositional sites offshore from the Waipaoa River floodplain. This study has determined that:
(i) Sediments show a dramatic loss of terrestrial OC in the nearshore environment, which appears to be rapidly bypassed by much of the sediment deposited at sites further offshore.
(ii) Marine OC increases with distance across the shelf and slope, though only in the mid-shelf region do modern sources dominate.
(iii) Kerogen remains an important component of WSS sediments following their discharge offshore and persisting seaward to the mid-slope.
(iv) The Cyclone Bola (1988) flood event resulted in the deposition of a significant amount of terrestrially-sourced OC which was subsequently rapidly buried by normal marine deposits.
The Waipaoa River suspended load is dispersed mainly by hypopycnal flows, but intermittently by hyperpycnal flows also, e.g. Cyclone Bola. This last event produced a ~10 cm thick layer on the inner shelf and a ~1 cm thick layer on the mid-shelf. Rapid dispersal by the hyperpycnal/turbidity flow rapidly dispersed terrigenous OC whose signature was further preserved by ensuing rapid sediment deposition as post-Bola, low magnitude but frequent storms eroded terrestrial Bola aggradation deposits.
While flood events such as Cyclone Bola have a large and dramatic impact on sediment dispersal and deposition, the highly erodible rock types and active gullies of the WSS result in the river having a high suspended sediment load under all conditions. Therefore, the ambient conditions are also important as they contribute a greater proportion of the sediments to the marine environment in the longer timeframes than the infrequent large events such as Cyclone Bola. However, the amount of terrestrial OC that is transported offshore in a single large event has been shown to be significant, and if future climate changes result in more frequent storm events, more terrestrial OC will be transferred and buried offshore. Gomez et al. (2004) . Table 2 : Comparison of %OC, δ 13 C and (C/N)a for bulk samples and clay fractions of flood sediments (shaded boxes) and non-flood sediments (no shading), highlighting similarities between Cyclone Bola and earlier flood deposits on the floodplain and the shelf and differences between flood and non-flood shelf sediments. 
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